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(54) Beverage extracting apparatus 

(57) The present invention relates to a beverage ex- 
tracting apparatus for a vending machine, which Is ca- 
pable of extracting both foamy beverage and less foamy 
beverage using one apparatus. End faces of an upper 
piston (2) and a lower piston (3) are provided with flow 
holes (2a,3a) having different flow resistance, and there 
are provided a first flow path for causing hot water and 
the beverage to flow from the upper piston to the lower 
piston and a second flow path for causing hot water and 
the beverage to flow In the opposite direction so as to 
be capable of being switched over. Therefore, by switch- 
ing over the flow paths, either beverage of espresso cof- 
fee and regular coffee can be extracted by using one 
extracting apparatus. 
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Description 

[0001] The present invention relates to a beverage 

extracting apparatus for a vending machine in which a 
beverage is extracted from a raw material such as coffee 5 
powder and is poured into a cup, whereby the beverage 
is sold. 

[0002] Conventionally, as a beverage extracting ap- 
paratus of this kind, there Is known an apparatus having 
an extracting cylinder whose upper and lower ends are io 
open, and upper and lower pistons inserted to the upper 
and lower end sides of the extracting cylinder, in which 
a raw material is interposed between the pistons insert- 
ed in the extracting cylinder, hot water is discharged 
from the end face of the upper piston to the raw material, is 
and beverage extracted from the raw material Is caused 
to flow out through the end face of the lower piston, as 
described, for example, In Japanese Patent Publication 
No. 50-38994 specification. 

[0003] In the above-described beverage extracting 20 
apparatus, an interior of the extracting cylinder can be 
closed and be under a high pressura by the pistons in- 
serted in the extracting cylinder, so that this apparatus 
Is suited to a foamy beverage extracted under a high 
pressure, such as espresso coffee. 25 
[0004] IHowever, such a structure is unsuited to a less 
foamy beverage extracted under a low pressure, such 
as regular coffee, so that the apparatus cannot extract 
both espresso coffee and regular coffee. 
[0005] Also, in the above-described beverage extract- so 
Ing apparatus, although a plurality of holes for causing 
the hot water or the beverage to flow are provided in an 
end face of each of the pistons, raw material grounds 
adhere to the end face of the piston on a beverage suc- 
tion side. Therefore, periodical cleaning becomes nec- 
essary to prevent clogging. In this case. If a cleaning 
operation is selected, hot water Is discharged from one 
piston in the state in which a raw material Is not supplied 
to between the pistons, and thus raw material grounds 
adhering to the end face of the other piston Is washed 40 
away. 

[0006] IHowever, since holes for flowing out the bev- 
erage are fonned so as to have a small size because 
the holes are used to filter the beverage, raw material 
grounds larger than this hole sometimes remain, which 45 
poses a problem In that the raw material grounds cannot 
be removed completely by cleaning. 
[0007] The present Invention has been achieved to 
sohfe the above problems, and accordingly an object 
thereof is to provide a beverage extracting apparatus, so 
which Is capable of extracting both a fo£uny beverage 
extracted under a high pressure and a less foamy bev- 
erage extracted under a low pressure using one appa- 
ratus. Also, another object of the present invention Is to 
provide a beverage extracting apparatus capable of ss 
surely removing raw material grounds from end faces of 
pistons at the time of cleaning. 
[0008] To attain the above objects, flow holes for hot 
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water or beverage provided In the end face of each of 
tho pistons are formed so as to have large flow resist- 
ance for one piston and have small flow resistance for 
the other piston, and the beverage extracting apparatus 
Includes a first flow path for discharging hot water from 
one piston whose flow holes have large flow resistance 
to a portion between the pistons and causing a beverage 
to flow out of the other piston whose flow holes have 
small flow resistance when a predate mnined kind of bev- 
erage is extracted; a second flow path for discharging 
hot water from the other piston whose flow holes have 
small flow resistance to the portion between the pistons 
and causing the beverage to flow out of one piston 
whose flow holes have large flow resistance when an- 
other kind of beverage is extracted; and flow path 
switching means for switching over the flow paths. 
[0009] Thereby, when the predetermined kind of bev- 
erage Is extracted, hot water Is discharged from one pis- 
ton whose flow holes have large flow resistance and the 
raw material is caused to flow out of the other piston 
vtrhose flow holes have small flow resistance by the first 
flow path. Therefore, the pressure between the pistons 
at the time of extraction is high, so that beverage con- 
taining much foam is extracted. Also, when another kind 
of beverage is extracted, hot water is discharged from 
the other piston whose flow holes have small flow re- 
sistance and the beverage is caused to flow out of one 
piston whose flow holes have large flow resistance by 
the second flow path. Therefore, the pressure between 
the pistons at the time of extraction Is low, so that a bev- 
erage containing less foam Is extracted. 
[0010] Thereupon, either beverage of foamy bever- 
age (for example, espresso coffee) and less foamy bev- 
erage (for example, regular coffee) can be extracted by 
using one extracting apparatus, which is very advanta- 
geous to a beverage vending machine which Is required 
to sell many kinds of beverages. 
[0011] Also, in the present Invention, flow holes for hot 
water or beverage provided in the end face of each of 
the pistons are formed so as to have a large opening for 
one piston and have a small opening for the other piston, 
and the beverage extracting apparatus includes a first 
flow path for discharging hot water from one piston 
whose flow holes have a large opening to the portion 
between the pistons and causing the beverage to flow 
out of the other piston whose flow holes have a smalt 
opening when a beverage is extracted; a second flow 
path for discharging hot water from the other piston 
whose flow holes have a small opening to the portion 
between ttie pistons and causing the hot water to flow 
out of one piston whose flow holes have a large opening 
when the portion between the pistons is cleaned; and 
flow path switching means for switching over the flow 
paths. 

[0012] Thereby, when the beverage is extracted, hot 
water is discharged from one piston whose flow holes 
have a large opening and the beverage Is caused to flow 
out of the other piston whose flow holes have a small 
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opening by the first flow path. Also, when the portion 
between the pistons is cleaned, hot water is discharged 
from the other piston whose flow holes have a small 
opening and the hot water is caused to flow out of one 
piston whose flow holes have a large opening by the 
second flow path. Therefore, even raw material grounds 
remaining without passing through the flow holes in the 
piston having a small opening flow out passing through 
the flow holes in the piston having a large opening. 
[0013] Thereupon, raw material grounds can be dis- 
charged surely at the time of cleaning, so that the oc- 
currence of clogging due to the remaining raw material 
grounds can be prevented surely. 

in the Drawings; 



[0014] 

FIG. 1 is a schematic view of a beverage extracting 
apparatus in accordance with a first embodiment of 
the present Invention; 

FIG. 2 is a schematic view of a bevemge extracting 
apparatus; 

FIG. 3A and SB are explanatory views illustrating 
an operation of a beverage extracting apparatus; 
FIG. 4A and 4B are explanatory views Illustrating 
the operation of the beverage extracting apparatus; 
FIG. 5 is a schematic view of a beverage extracting 
apparatus in accordance with a second embodi- 
ment of the present invention; 
FIG. 6 is the schematic view of the beverage ex- 
tracting apparatus; and 

FIG, 7 is a schematic view of a beverage extracting 
apparatus in accordance with a third embodiment 
of the present invention. 

[0015] FIGS. 1 to 4 show a first embodiment of the 
present invention. 

[0016] A beverage extracting apparatus shown In 
these drawings, which extracts beverage from a raw 
material A1 such as coffee powder, includes an extract- 
ing cylinder 1 whose upper and lower ends are open, 
an upper piston 2 Inserted from an upside Into the ex- 
tracting cylinder 1 . a lower piston 3 Inserted from a 
downside Into the extracting cylinder 1 , a first flow path 
4 for discharging hot water from the upper piston 2 side 
to the lower piston 3 side, a second flow path 5 for dis- 
charging hot water from the lower piston 3 side to the 
upper piston 2 side, and a pump 6 for delivering hot wa- 
ter Into the flow paths 4 and 6. 

[0017] The extracting cylinder 1 , which is lormed into 
a cylindrical shape extending vertically, is arranged at a 
predetermined position in a vertical direction of an ap- 
paratus body, not shown. 

[0018] The upper piston 2 Is configured so as to be 
moved vertically by a driving mechanism, not shown, 
and the Interior thereof is formed Into a hollow shape so 
that hot water or extracted beverage can flow there- 



through. The lower end face of the upper piston 2 is 
fonned with many flow holes 2a through which hot water 
or extracted beverage flows, and each of the flow holes 
2a is fomned so as to be larger than a flow hole 3a in the 
^ lower piston 3. 

[0019] The lower piston 3 Is configured so as to be 
moved vertically by a driving mechanism, not shown, 
and an interior thereof is formed into a hollow shape so 
that hot water or an extracted beverage can flow there- 
10 through. An upper end face of the lower piston 3 is 
fomried by many flow holes 3a through which hot water 
or extracted beverage flows, and each of the flow holes 
3a is fomied so as to be smaller than the flow hole 2a 
In the lower piston 2. Specifically, the flow holes 3a In 
IS the lower piston 3 are formed so as to have large flow 
resistance as a whole as compared with the flow holes 
2a in the upper piston 2. 

[0020] The first flow path 4 Is made up of an upstream- 
side pipe 4a for connecting the upper piston 2 to the 

20 pump 6 via a first three-way valve 7, and a downstream- 
side pipe 4b for connecting the lower piston 3 to a bev- 
erage discharge pipe 8 via a second three-way valve 9, 
[0021] The second flow path 5 is made up of an up- 
stream-side pipe 5a for connecting the tower piston 3 to 

25 the pump 6 via the second throe-way valve 9, and a 
downstream-side pipe 5b for connecting the upper pis- 
ton 2 to the beverage discharge pipe 8 via the first three- 
way valve 7. The upstream-side pipe 6a is connected 
with a discharge pipe 5d having a regulating valve 5c. 

30 The discharge pipe 5d Is nonnally closed by the regu- 
lating valve 5c. 

[0022] The pump 6, which has a publicly known con- 
struction of, for example, an electromagnetic pump, is 
configured so as to discharge hot water stored In a tank 
35 6a disposed above the pump 6 to the flow paths 4 and 
5. The tank 6a may be installed on a downstream side 
of the pump 6. 

[0023] The above-described beverage extracting ap- 
paratus Is mounted in a beverage vending machine that 
40 sells espresso coffee and regular coffee. When espres- 
so coffee is selected, beverage is extracted by means 
of the first flow path 4, and when regular coffee is se- 
lected, the beverage is extracted by means of the sec- 
ond flow path 5. 

[0024] In the beverage extracting apparatus config- 
ured as described above, after coffee powder (milled 
beans) is charged as a raw material Into the extracting 
cylinder 1 in which the lower piston 3 is inserted as 
shown In FIG. 3A, the upper piston 2 is inserted into the 

so extracting cylinder 1 as shown in FIG. 3B. At this time, 
hot water is discharged from one of the pistons 2 and 3 
to the raw material A1 . Thus, beverage extracted from 
the raw material A flows out of the other of the pistons 
2 and 3, and Is poured into a cup B through the beverage 

S5 discharge pipe 8. Next, after the extraction of the bev- 
erage is finished, the pistons 2 and 3 are moved to a 
position above the extracting cylinder 1 as shown In FIG. 
4A. and raw material grounds A2 on the lower piston 3 
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are discharged as shown in FIG. 4B. 
[0025] At the time of the above-described beverage 
extraction, in the case where espresso coffee is select- 
ed, the pump 6 and the upper piston 2 are connected to 
each other by the first three-way valve 7, and the lower 
piston 3 and the beverage discharge pipe 8 are connect- 
ed to each other by the second three-way valve 9 (first 
flow path 4). Thus, as shown in FIG. 1 , hot water is dis- 
charged from the upper piston 2, and an extracted bev- 
erage flows out of the lower piston 3. In this case, since 
the flow holes 3a in the lower piston 3 have larger flow 
resistance than the flow holes 2a in the upper piston 2, 
the pressure between the pistons 2 and 3 at the time of 
extraction is high, and thus beverage (espresso coffee) 
containing much fine foam is extracted. 
[0026] In the case where regular coffee Is selected, 
the pump 6 and the lower piston 3 are connected to each 
other by the second three-way valve 9, and the upper 
piston 2 and the beverage discharge pipe 8 are connect- 
ed to each other by the first three-way valve 7 (the sec- 
ond flow path 5). Thus, as shown In FIG. 2, hot water is 
discharged from the lower piston 3, and extracted bev- 
erage flows out of the upper piston 2. In this case, since 
the flow holes 2a in the upper piston 2 have smaller flow 
resistance than the flow holes 3a in the lower piston 3, 
the pressure between the pistons 2 and 3 at the time of 
extraction is low, and thus the beverage (regular coffee) 
containing less foam than the aforementioned espresso 
coffee is extracted. 

[0027] As described above, according to the bever- 
age extracting apparatus of this embodiment, the flow 
holes 2a and 3a having different flow resistance are pro- 
vided in end faces of the upper piston 2 and the lower 
piston 3, and the first flow path 4 for causing hot water 
and beverage to flow from the upper piston 2 to the lower 
pisto n 3 and the second flow path 5 for causing hot water 
and a beverage to flow in the opposite direction are pro- 
vided so as to be capable of being switched over. There- 
fore, by switching over the flow paths 4 and 5 to each 
other, either beverage of espresso coffee and regular 
coffee can be extracted by using one extracting appa- 
ratus, which is very advantageous to a beverage vend- 
ing machine which is required to sell many kinds of bev- 
erages. 

[0028] Although the flow resistance of the flow holes 
2a and 3a Is made different by the difference in size of 
the holes in the above-described embodiment, the flow 
resistance thereof can be made different by the differ- 
ence in the number of the holes. 
[0029] FIGS. 5 and 6 show a second embodiment of 
the present invention. In these drawings, same refer- 
ence numerals are applied to elements which are es- 
sentially the same as those in the above-described enrv 
bodiment. 

[0030] A beverage extracting apparatus of this em- 
bodiment has a first flow path 1 0 for discharging hot wa- 
ter from the upper piston 2 to the lower piston 3, and a 
second flow path 1 1 for discharging hot water from the 



lower piston 3 to the upper piston 2. 
[0031] The first flow path 10 is made up of an up- 
stream-side pipe 10a for connecting the upper piston 2 
to the pump 6 via a first three-way valve 1 2, and a down- 
5 Stream-side pipe 1 0b for connecting the lower piston 3 
to the beverage discharge pipe 8 via a second three- 
way valve 13. 

[0032] The second flow path 1 1 is made up of an up- 
stream-side pipe 11a for connecting the lower piston 3 
10 to the pump 6 via the second three-way valve 13, and 
a discharge pipe lib connected to the upper piston 2 
via the first three-way valve 12. 
[0033] Also, in this embodiment, each of the flow 
holes 2a in the upper piston 2 is formed so as to have 

15 a larger opening (hole diameter) than each of the flow 
holes 3a in the lower piston 3. 
[0034] The above-described beverage extracting ap- 
paratus is mounted In a vending machine provided with 
a function of cleaning a portion between the pistons 2 

20 and 3, which a beverage vending machine is for selling, 
for example, coffee beverages. When coffee beverage 
Is extracted, the beverage is extracted by means of the 
first flow path 10, and when a cleaning operation Is se- 
lected, a portion between the pistons 2 and 3 is cleaned 

2s by means of the second flow path 1 1 . 

[0035] For the beverage extracting apparatus of this 
embodiment, when coffee beverage Is extracted, the 
pump 6 and the upper piston 2 are connected to each 
other by the first three-way valve 12, and the lower pis- 

30 ton 2 and the beverage discharge pipe 8 are connected 
to each other by the second three-way valve 1 3 (the first 
flow path 10). Thus, as shown in FIG. 5, hot water is 
discharged from the upper piston 2, and extracted bev- 
erage flows out of the lower piston 3. 

3s [0036] When the cleaning operation is selected, the 
pistons 2 and 3 are inserted in a state in which a raw 
material is not charged in the extracting cylinder 1 . The 
pump 6 and the lower piston 3 are connected to each 
other by the second three-way valve 13, and the upper 

^0 piston 2 and the discharge pipe lib are connected by 
the first three-way valve 12 (the second flow path 11). 
Thus, as shown in FIG. 6, hot water is discharged from 
the tower piston 3 to a portion between the pistons 2 and 
3, and flows out of the upper piston 2. In this case, since 

^ the flow holes 2a in the upper piston 2 are fonned so as 
to be larger than the flow holes 3a in the lower piston 3, 
even raw material grounds remaining without passing 
through the flow holes 3a in the bwer piston 3 pass 
through the flow holes 2a in the upper piston 2 and are 

so discharged to the outside through the discharge pipe 
lib. 

[0037] As described above, according to the bever- 
age extracting apparatus of this embodiment, when the 
cleaning operation is performed, cleaning hot water is 
55 discharged from the lower piston 3 having small flow 
holes 3a to the upper piston 2 having large flow holes 
2a. Therefore, raw material grounds remaining without 
passing through the flow holes 3a In the lower piston 3 
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can be discharged through the flow holes 2a In the upper 
piston 2, so that raw material grounds which cause clog- 
ging etc. can be removed surely. 
[0038] FIG. 7 shows a third embodiment of the 
present invention, the third embodiment being a combi- 5 
nation of the first embodiment and the second embodi- 
ment 

[0039] In the third embodiment, in the configuration of 
the first embodiment, hot water is discharged from the 
upper piston 2 to the lower piston 3, and there Is provid- io 
ed a third flow path 1 5 for the flow from the lower piston 
3 to the discharge pipe 5d via a third three-way valve 
14. Specifically, the third flow path 15 is switched over 
at the time of cleaning operation in the second embod- 
iment. In this case, unlike the first embodiment, the flow is 
holes 2a in the upper piston 2 are fomned so as to have 
small flow resistance and opening, and the flow holes 
3a In the lower piston 3 are formed so as to have large 
flow resistance and opening. Also, the first flow path 4 
fomis a flow path for the flow from the lower piston 3 to so 
the upper piston 2, and the second flow path 5 forms a 
flow path for the flow from the upper piston 2 to the lower 
piston 3. 

[0040] In the above-described configuration, when 
espresso coffee is selected, beverage Is extracted by 2S 
the first flow path 4, and when regular coffee is selected, 
the beverage Is extracted by the second flow path 5. 
[0041] Also, when the cleaning operation is selected, 
as shown in FIG. 7, hot water is discharged from the 
upper piston 2 to a portion between the pistons 2 and 3, 3o 
and flows toward the lower piston 3. In this case, since 
the flow holes 3a In the lower piston 3 are formed so as 
to be larger than the flow holes 2a In the upper piston 2, 
even raw material grounds remaining without passing 
through the flow holes 2a In the upper piston 2 pass 
through the flow holes 3a in the lower piston 3 and are 
discharged to the outside through the discharge pipe 5d. 

Claims 40 

1 . A beverage extracting apparatus having an extract- 
ing cylinder whose upper and lower ends are open 
and a pair of upper and jower pistons which are In- 
serted to the upper and lower end sides of said ex- 43 
tracting cylinder, In which a raw material is Inter- 
posed between said pistons inserted In said extract- 
ing cylinder, hot water is discharged from the end 
face of one piston to the raw material, and beverage 
extracted from the raw material is caused to flow so 
out via the end face of the other piston, 

wherein flow holes for hot water or beverage 
provided In the end face of each of said pistons are 
formed so as to have large flow resistance for one 
piston and have small flow resistance for the other 55 
piston, and 

said beverage extracting apparatus compris- 
es: 



a first flow path for discharging hot water from 
one piston whose flow holes have targe flow re- 
sistance to a portion between said pistons and 
causing the beverage to flow out of the other 
piston whose flow holes have small flow resist- 
ance when a predetermined kind of beverage 
Is extracted; 

a second flow path for discharging hot water 
from the other piston whose flow holes have 
smalt flow resistance to the portion between 
said pistons and causing the beverage to flow 
out of one piston whose flow holes have large 
flow resistance when another kind of beverage 
is extracted; and 

flow path switching means for switching over 
said flow paths. 

. A beverage extracting apparatus having an extract- 
ing cylinder whose upper and lower ends are open 
and a pair of upper and lower pistons which are In- 
serted to the upper and lower end sides of said ex- 
tracting cylinder, in which a raw material is inter- 
posed between said pistons inserted in said extract- 
ing cylinder, hot water is discharged from the end 
face of one piston to the raw material, and beverage 
extracted from the raw material Is caused to flow 
out via the end face of the other piston, 

wherein flow holes for hot water or beverage 
provided in the end face of each of said pistons are 
formed so as to have a large opening forone piston 
and have a small opening for the other piston, and 

said beverage extracting apparatus compris- 
es: 

a first flow path for discharging hot water from 
one piston whoseflow holes have a large open- 
ing to a portion between said pistons and caus- 
ing the beverage to flow out of the other piston 
whose flow holes have a small opening when 
a beverage is extracted; 
a second flow path for discharging hot water 
from the other piston whose flow holes have a 
small opening to the portion between said pis- 
tons and causing the hot water to flow out of 
one piston whoseflow holes have a large open- 
ing when the portion between said pistons is 
cleaned; and 

flow path switching means for switching over 
said flow paths. 

A iDeverage extracting apparatus having an extract- 
ing cylinder whose upper and lower ends are open 
and a pair of upper and lower pistons which are in- 
serted to the upper and lower end sides of said ex- 
tracting cylinder, In which a raw material is inter- 
posed between saki pistons inserted In said extract- 
ing cylinder, hot water is discharged from the end 
face of one piston to the raw material, and beverage 
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extracted from the raw material is caused to flow 
out via the end face of the other piston, 

wherein flow holes for hot water or beverage 
provided in the end face of each of said pistons are 
formed so as to have large fiow resistance and s 
opening for one piston and have small fiow resist- 
ance and opening for the other piston, and 

said beverage extracting apparatus compris- 
es: 

10 

a first flow path for discharging hot water from 
one piston whose flow holes have large flow re- 
sistance to a portion between said pistons and 
causing the beverage to fiow out of the other 
piston whose flow holes have small flow resist- is 
ance when a predetenrtined kind of beverage 
Is extracted; 

a second flow path for discharging hot water 
from the other piston whose fiow holes have 
small flow resistance' to the portion between ^ 
said pistons and causing the beverage to flow 
out of one piston whose flow holes have large 
flow resistance when another kind of beverage 
is extracted; 

a third flow path for discharging hot water from ^5 
the other piston whose flow holes have a small 
opening to the portion between saidplstons and 
causing the hot water to fiow out of one piston 
whose fiow holes have a large opening when 
the portion between said pistons Is cleaned; so 
and 

flow path switching means for switching over 
said flow paths. 

35 
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